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Presenter Notes
Presentation Notes
Thank you for the introduction.
Dear Ladies and gentlemen, in the following  presentation we will
examine the challenges of using one single file format among different FEA solvers.
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Problem Definition 

Stamping Thermal Crash

Common model

o Process in sequence

o Separate processes

NVH

Crash

Presenter Notes
Presentation Notes
We will start with the Problem definition.
We actually have 2 different/typical scenarios.

In the first scenario, our process includes different �sequential analyses (thermal, shrinkage, durability, etc.)
In the second scenario, we have two different types of analysis �but not in sequence, for example, 
an NVH analysis and a crash analysis, where we would like �to use the same model for both. 

---------------------------------------------------------------
What we have here is a typical model that is ready to run for several analyses.
We will investigate two typical scenarios:
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Common Model

Full Door Model

o Elements

o Nodes

o Assembly entities
• Rigids
• Constraints
• Contacts

o Properties

o Materials

Presenter Notes
Presentation Notes
In both cases, what we need is one model to run through the whole process.
Here are listed some of the main entities that this model must have. 
Of course, this includes many obstacles.
We will see if this approach can be feasible and how we can overcome all challenges.
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Convert entities

Entities 

o Common 
• Nodes
• Elements

o All formats
• RBE2

o Solver specific
• PLINK

NASTRAN PAMCRASH LSDYNA

Presenter Notes
Presentation Notes
When working with one common model,
the problem is that when switching from one solver to the other, 
the entities are interpreted in a different way
In this list, we see this problem:
In NASTRAN, we have the  RBE2 entities.
Switching to LS-DYNA, the same entities are used as 
Constrained NODAL RIGID BODY, while in PAM-CRASH 
are used as RBODYs. 
A very often used entity for connecting parts in PAMCRASH
is the PLINK. But no other solver supports a similar entity.
How can we achieve ‘interoperability’?
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Support entities

• VMAP_RBE_<type>
o<xo, yo, zo> #{position}
o1200 #{property id}
o100238 – 110956 #{connectivity}

OR 
o [10, 11,12 …] #{node ids}

Common Entities

o VMAP_RBE

o Solver translation
• RBE2/RBE3 in 

NASTRAN
• MTOCO/OTMCO in 

PAM

Presenter Notes
Presentation Notes
Let us examine the first scenario, where the entities
are supported by all solver definitions. 
To keep this information available for all needed solvers, 
we need to store this information in the VMAP file. 
For example, we could define a Keyword-name 
With the required metadata, like position, connectivity, etc. 
Then each solver will know how to interpret this input. 
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Support entities

Common Entities

o VMAP_RBE

o Solver translation
• RBE2 in NASTRAN
• MTOCO in PAMRBE2 / MTOCO

Presenter Notes
Presentation Notes
Here is a typical example.
A NASRAN RBE2 is interpreted as MTOCO in PAM CRASH
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Support entities

Missing Entities

o VMAP entity

o Neutral entity

Presenter Notes
Presentation Notes
The case is more complex when trying to support entities �which are not supported by all solvers.
A classic entity for connecting parts in PAMCRASH is the PLINK.
where no other solver supports a similar entity.
How can we achieve ‘interoperability’?
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Support entities

• VMAP_CNCT
o <xo, yo, zo> #{position}
o 100238 – 110956 #{connectivity}
o 1200 #{property id}
o NASTRAN #{solver}

o CWELD #{FE-entity}
o PAMCRASH #{solver}

o PLINK #{FE-entity}
o …

VMAP entity format

o VMAP_CNCT

• minimum required 
information
 Connectivity
 Position
 Property 
 Solver entity

• Solver must 
‘translate’ the entity

Presenter Notes
Presentation Notes
To keep this information available for all needed solvers, 
we need to write it in the VMAP file.
We have two possible scenarios for this. 
In the first scenario, we support a new VMAP keyword �with a specific syntax. For example, we define �a Keyword-name with the required metadata, 
like position, connectivity, etc. �One extra required information 
is the entity that each solver will use. 
This way, the solver will know how to interpret this input 
information and how to translate it. 
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Support entities 

Define a neutral entity

o Generic CNCT

• Neutral format
• Information  
 Connectivity
 Position
 Property 
 Solver Entity

• Solver creates the 
needed entity 

Presenter Notes
Presentation Notes
The second scenario is to keep the information �in a neutral format (entity or file).
We will store all the needed information there.
In this case, the solver must generate the entity.
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Convert Materials

Material Cards

o Different models

o Different definitions

Presenter Notes
Presentation Notes
Similar problems appear with the material definition.
There are several definitions among the different solvers.
It is hard to use one single format, to keep all needed material descriptions.
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Convert Materials – Material DB

Material Database

o Model definition 
by Id or name

o Solver updates 
material information

Presenter Notes
Presentation Notes
One solution could be to keep generic material information 
(like ID and name) in the VMAP file.
The solver will then update the model according 
to pre-defined Material DBs.
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Working in ANSA

Interoperability

o Model set-up for any 
solver

o Interoperability 
among different solvers

Presenter Notes
Presentation Notes
But how can a pre-processor help us identify �and address all the previously mentioned challenges?
The benefit of working in ANSA is that it cooperates 
with all solvers. Entities used in s a specific solver are 
automatically translated to the corresponding entities of the desired solver.
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Working in ANSA

Convert entities

o Hard-coded

o Soft-coded

Presenter Notes
Presentation Notes
If the desired solver does not support a specific entity, 
or do we need a different definition for it, 
several functionalities are available (hard-coded or script-driven) 
to define the desired entities. 
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Working in ANSA

Connection Entities

o All connectivity 
formats 

o Integrity checks

Presenter Notes
Presentation Notes
Especially for the assembly of the model, all known used formats 
are supported either hard-coded or, in rare cases, via scripts.
User-friendly graphs and several advanced checks are available �to help us check the model’s integrity.
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Working in ANSA

Material Update

o Solver updates 
material information

Presenter Notes
Presentation Notes
Material DBs can be read and used 
in the current model. This way, we can have the full-model 
in the pre-processor and work on it with the correct metadata.
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VMAP format in ANSA

ANSA for VMAP

o Start with:
 VMAP file
 Solver format

o Work in any solver 
definition

o Output VMAP format

Presenter Notes
Presentation Notes
Closing the presentation, we will summarize the benefits of working in ANSA:
The user can start working either on an existing VMAP file
or on any solver file. While in ANSA, he can switch to any solver and set up the model.  
And at the end, write out the model in VMAP format.
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Suggestion for VMAP extension: CONDITIONS group
 Boundary Conditions + Loads

VMAP

GEOMETRY

VARIABLES

SYSTEM

MATERIAL

CONDITIONS
CONNECTION

ROTATION

HEATCONVECTION

FIXATION

TEMPERATURE

FORCE

TORQUE

PRESSURE

“VMAP-enabled multi-disciplinary 
collaboration on jet engine design”
 Tomorrow, first talkPresentation:

„VMAP-enabled multi-disciplinary collaboration on jet engine design”
Thursday 15 Feb 08:05

Presenter Notes
Presentation Notes
Before closing my presentation, I would like �to remind you the presentations that are relative�to the common model concept.�
In the first talk tomorrow morning, we will hear about a suggestion �to include numerical boundary conditions and thermo-mechanical loads �in VMAP. By introduction of a new top-level group called ‘CONDITIONS’, �standard restrictions such as Neumann boundary conditions, force loads, �pressure loads, heat convection, etc. �can be applied to the parts defined in the ‘GEOMETRY’ group. �This approach begins with the most basic cases that can be understood by every solver.
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Photo by
Chaitanya Pillala

on Unsplas SMILE
UNIFIED SIMULATION MODELLING 
LANGUAGE

• Solver independent
• Discipline independent
• Based on physics
• Controlled by modelling guidelines
• Hierarchical and object oriented
• Supports democratization of simulation
• Support multiple discretizations

LS-
DYNA

Abaqus

Mesh A Mesh B

Presentation:
„Standardized Simulation Workflows in the Automotive Industry”
Thursday 15 Feb 09:20

Presenter Notes
Presentation Notes
Then, the Smile concept will be introduced,�a concept to create neutral meshes for different solvers�and using specific automations create the needed solver files
The presentation will be held tomorrow at 9:20.
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Stay connected  

Presenter Notes
Presentation Notes
Thank you for your attention
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